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i&mmm^^-r smmm^mv, &frz<Dmmm&m^xmmmmm<Dikm& 
^mx < mm-rz>j?m*mm-r % ^ t & s «j t -r s 0 

fiP*>s ^BPJfiJMTO (1) ~ (8) tffeSo 
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(a) fc?iktstiz>T i"<?w 
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(3) TfB<£> (A) „ (B) Xfi (C) (DDNA 0 
5 (A) ga^lj#^l fc^$tLS*^Sia^J^ 0 1 8 0- 1 3 7 6 ^?) 

ft 5 iMSa^J ^-a tf D N A 

(b) 1 id^&a-LSsaKBa^itf) 5 *&s#-*§- iso~i 3 7 6 ^b 

10 (C) @a?0#^l ^^fc^XIB^JO 5 II#fl80~137'6^b 

15 (4) _h|S (2) ISU* (3) CDDNA&^id&^X.^^ o 

(5) JblE (4) ©Iii^^-t*«I6j|^fciimfr„ , 

(6) ±13 (2) XW: (3) ©DNA^&©3 Kl*5l^TiiiM £ H 
T <5 C: £ <S:#t5t £ r 5 If J& s lf 3£ £ *tfc$c3=^ 0 

20 {ci^-fS^mm^^tf btbS 0 

(7) _hiB (6) ©#4i^7;V=i-;H:tf 1" 5 ^ift^* U ^igi&^K:^ 

(8) ±ib (7) o^a^fe^ J: ^ibiis, wm^mmm^^^m 0 

25 

lift, ^ayji: * — • ^V^-^f S^Ost'K^-^fK- (pSIO, 
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<5 o 

m 3 ra\ ^r-fe . g &(Dmmi&mmmiz.M J €--r z 

5 Bi4r±x p g i i s <Dmmm%LX£mmmmi&m$:^ vftmx-tbz> 0 

*&W&W%®^WtWTZ>o 2 0 0 3^6^26 0 {CfctJIS £ tL7cL 

0 ^H^rFtMfg 2003-183047 -i-fDMrJfe^i £ ^11" 5 COT?fe 9 , _h 

20 ^ftlffl Lfc£ HJS l^^^"Cil5jt*BlF»#*ET-C©HI»[*|i (BLUISH*) 

^^tLfc^^ftM^^fi, DDB J /EMB L/G e n b a n k&tJ«SW I 
S S-PROT/P I Rfc&l^T^^-n v?— &33 Lfcjfe^s ^Cllffi (Escherichia 
25 coli) -e^ffl £*lTVn§ o m p AljSi 1 ^* ? n ^ 9 — • ^ 1/ ir ^ ^ ^ 
(Caulobacter crescentus) CO o m p AiHS^-ft <t o X*£M £ tl,<5 — l¥<£ 9 

TlSfcs ^li(Domp A5t^^if*T^ ;mMniy<^XZ 6%O n tLliL#y 
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xi/<.9$ — • ^ (Caulobacter crescentus) ©omp ASfe^-^ftT 

5 Ki-Sff^st^^ (BIT, ompAl^Hv^) "C&S - i: &mW£fofz. 0 

2. ^^©DNAW^V/^f 
*|§P^^)DNA}i, ffi%&mfc&3fc1rZ> omp A3t^^^.^jft^^(^^«fi@B^J 

20 ^3^:/^fC£=i- KLTV^ £il1£^$*b5 (@B^J#-^2) 0 

^PJ©DNAtt N ^/VayTt h^^^ (Gluconacetobacter 

entanii) (^MftDNA^bftOJ: 5 l£bT^#i-£ - bfr~(:%Z>o 

7tf^^MH-2 4 (Acetobacter altoacetigenes MH-24) % (Ik^LffTkW: 
25 A MHiliftflfif&^WSBFr #fF^%^fB-fe (0*lS^mo< tf rp:l 1 T 

@ 'frfel&e) 1 9 8 4^2^ 2 3 0 # (M^f€) -C^f£#-*§-F ERM 

BP-49U LT^f££*bT^5) toWDNA7^^7 U — ^USSg-TSo 
ftfe. ^-fefrDNAfi, #PiBS6 0 - 9 4 8 9 -5§-<£$R#$0 «£ 
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mS&P«J-rtb« N ffij£V^I!fi©*OIS#*iSffiffiT?#S. 011*. tf N S a u 3 A I 
5 «rilg3 0°C£l_h, »*U< ft 3 7°C, @#Ht$l^ 1 ~ 1 0^~>.y h/m 1 T'i^? 

\^m^±ummms a u 3 ai ^^it^^^^^ssB^j^^c^^saijPs^^ 

10 (iiiiBamHl) ^^t3 0 o C, SSII 1 ~ 1 0 0 b/m 1 ©^fr 

-DNA^U itl(CT4DNA!J^-^^SS4~l IfifltS 1 ~ 

15 &xm.&x.^? *—*mz><, 

20 0 2 3t (Acetobacter aceti No. 1023) tfc (3&A£*Tigfci£A M^^0U.^M^Wx 
#fF^^^f6i?^^- (0«ilo< ktrfr3j€lTe 1#J&1 Id 1 

9 8 3^6J27Bft (JE#te) t'^KtfFERM BP-2287t ttt 

i£$;ft-cv^) ^it^iL, ^<D^i%mm^^m^mmcm^\^, 30^ 

25 ^ itomp Ait>|£^£^tpDNAlfrJf £#5 ^ t^X%Z> 0 

A&mfbtis 8 0~ 1 3 7 6 ft 5 i£SgB?m = — Kifi 

@b^ij#-^ i ^^-ri^sia?iJS.t^@H^j#-^2 fc^-f-r s; / Msa^iJ (m 3 : @b^ij# 
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f 18 0~1 3 7 6CM) DDB J/EMBL/Ge nB a 

n kWSWI SS-PROT/P I R Kl&l^T a v?— bfc t ± 
mW (Escherichia coli) <D o m p Ait-fS^f- t f*T 5 / ^SE?"J l/^/VT? 3 6%<D, 
7t # o — • ^ Vir ^ J* (Caulobacter crescentus) <£> o m p AiSfe 

5 ^-tteT ? y^ia^j i/^/^-e 3 o ^y/^f oMPASr = - 

9 , rttfeco attest temteZ>%rMt£h<DX~&& Z t ^p^e-e&ofco 
^5§PJ(DDNA^, f^DNA^n— Kt5 o m p Aatfe-T-^i^SlB^J^ 

-if— >a y^ioT ii^tt So ^:©J:5 ft 7° 7 4 Xfe^v — ^ t 

L TcD 3, o m p Ajfr&^-CO — fPcDlB^J^ h jfeM £ *LfcD N A ^ fc 

DNA (ztV dt& ? UJr?- K) ^J&te, F!l^f*\ TfrSK^TV^®* <DDN 
A^j&a&^T^fe&;i^oT^j&-c#6o £7t> PCRgf&lt TZf^'f 
^^-•X^^^XS: (Applied Biosystems) ^cDi?" — ^Wf-W ^ 7 — Gene Amp PCR 
System 9700 £rfflV^ Ta qDNA^P^7 — ( # ^-f ^±10 ^KOD 
25 -Plus- (M&®5Wtf±m) *^Mtt, ^fe(e:^oTfT^5 - 

<5 o 

*fc, ^BJcOOMPA^y/^fii^ _hfS DNAti 9 =* — K £ tt <5 ^ <£> ~C 
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}fA, f+*n. f&f(D^^i:t'bJ:v\ 

m*.&. 2 1^^575 y me#i© 1 ~ 1 om. u< « 1 ~ 5 

fgcoT ^t^bt'bJ: < s ia^"J#-^2 \z.7F&frZ>T 5 y ^ia?UK: 1 — 10 
5 <@ % 0* b< 1 ~ 5 jg|(Z5T * /^WDUTt «t < . fc5VM3 s IH^iJ#-§-2{3l 

^^575 y mmm<D 1 ~ 1 cub, u< 1 ~ 5{@<dt 5: y it^ftnor s: 

15 DNA, i-Jfe^^st'lS^^^^^^A-^S^^x Kunkel Gapped duplex 

^^^^^^^^^flj^Ufc^m^Affl=3rix b Mutan-K 

^±$1) ^Mutan-G # 7 *ttJ4) ) ft if&/! V>T^m^^A^tr^)H^ 0 

20 SfA^y 7l^^iit5-nt^5 0 xy^APCRWDNA^t 

ol^Tfc Chen K, and Arnold FH. 1993, Proc. Natl. Acad. Sci. U. S. A., 
90:5618-5622 tfcDNAy t 77 !J y^lCoV^tii Stemmer W. P. 1994, 
Nature, 370 : 389-391 R Stemmer W. P., 1994, Proc. Natl. Acad. Sci. U. S. 
25 A. 91:10747-10751 &0M£tlt^\ 
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IB^lJ#-^l 8 0- 1 3 7 6 ^b^^m.mm^itm^m^m.mmm^— UfrbteZ 

D N A x ;5U4&Sfa?lJ#-*r 1 8 0~ 1 3 7 6^b^5DNAO-tP^b^Itfc 

15 -ryyy^xu ^m^M^^s*^*®^- K-t-^DNA^^si-r 

IXSSCfO. 1%SD si^at5tIS-C6 OlC^ftWi3il5*#ft 

25 
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(iilfpBR3 2 2, pBR325, pUC118, pET16b|) , fe? 

^^^(D^v ^ 5: k (MiifpUBi i o, pTP5^) s ^-eft^^T 8 ^^ 5: 

K (^aifYEp 13, YC p 5 0^) KZ&mV btt, 77-^DNAi: L-T 
ftl7r^ (IgtlO, UAP§) J&sa£tf fejftSo £ bfc. W ha ^-f/l- 
C5E4^/^^^- ilf AI^6* (BAC) N iSAI^fe* (YAC) 

^ — £ tTIt pUF 1 0 6 Fujiwara, M. et al. , Cellulose, 

1989, 153-158 #fig) % p MV 2 4 (^ilxif^s Fukaya, M. et al. , Appl. Environ. 
Microbiol., 1989, 55: 171-176 &M) ^ p G I 1 8 #12 0 0 3 -3 

5 0 2 6 5^-0J^ffl# ; ^J£0>J 3 #Hf0 , pTA5001 (A) , pTA5001 
(B) (itfi, #F?BBS 6 0 - 9 4 8 8 -S§-<£3£#$0 ft^#&ffe*K SS^-fl 5 ^ 
^^i^^^-tfc5pMVLl (^il^Lft, Okumura, H. et al. , Agric. Biol. 
Chem., 1988, 52:3125-3129 0M) ^^tfb^b^c h7^^/^at 
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W\ Mu^I S 1 4 5 2 t£i?&mif &*L5„ 

— m j $>?^=<^T± h<><?*— m<owt&w <iit5i©yn : B'- * 

15 — E#l 5 ftpm&X-JBO-^^ — SrlfiigU ^-<^* — 

* — SB^lJi: LTft 0!lx.fi£, ^Ii©/7^U*pBR 3 2 2 ^/<-f:*-*± 

54) cry^u 5 k p hsg298 % ? *#M) 

25 & $ ft 5 o 

*b«r#miS3£$n5 fc^-CfS&v^ £B0 (^0, te^S. ?UgS&30 % 

ii 



WO 2005/001095 



PCT/JP2004/008797 



(Acetobacter aceti) ^i^fbtU JMfcftj Id {±#0 X. T ± h ^ ^ * — • T -fe ^ 
5 No. 1 0 2 31$ (FERM BP- 2 2 8 7) , 7t f/^ • 7tf • t 

-fy^ f-^-X • if y I F O 3 2 8 8 (Acetobacter aceti subsp. xylinum 

IF03288)t*sT-fe ? — ' T'fe^ I F O 3 2 8 3 (Acetobacter aceti IF03283) 

tilts //V^yT-feb/^^-ltStSilii bTfi, PAt-a^T 
10 -fc b ^ ^ ^ ^ •J.^D^x | )7.DSM6 1 6 0 (Gluconacetobacter europaeus 
DSM6160) ^ s ^T"fe ^ ^i/^— W (Gluconacetobacter entanii) 

4$c (FERM BP-491) ^I^S^i^t'lSo 

(#lj?tkr, Fukaya, M. et al. , Agric. Biol. Chem. , 1985, 49:2091-2097 # 
ffl) % ml/^ hn^lz-v'ayfe Wong, H. et al. , Proc. Natl. Acad. 

Sci. U. S. A., 1990, 87:8130-8134 #J$) ^ iMf £> 5 o 

I^Sr^f ££-f-5#£*i^ #!! I*" y # * ^"fe^ ••feUfi'x (Saccharomyces 
20 cerevisiae) N Z/"S ■f- y $J n ^ -fe X • tK^^ (Shizosaccharomyces pombe) if 

25 Tii^^ttSo m*-&s *ar-*4 i/i/wmiifc**m*<^iB&fcte, G4i8i 
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UfcIit^^^-pOMPAl Tir h & — • Tir^ (Acetobacter 
aceti) No. 1 0 2 3 (FERM BP- 2 2 8 7) tt^^Ai"5 ^ t «fc 9 % 

amSSfeSrJfAUfcliaife*.'** P OMP A 2 Sr, Tir *~ • Tir^ • 

5 i/X • if y ^~ A I F O 3 2 8 8 (Acetobacter aceti subsp. xylinum 

IF03288) ttiAtS^itCJ:^ #£>*b5o 

10 

4. ^B^SStatfe 

5#*i:Utl4, ^Hf?JiU S*#iu fttttt, i^/wvmt, jftStfifctbtf 

tfc^ 2. 7-6. 5 <z>3Sffltf5#?& b< % &mm, #1IS^ tiifiao 
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10 itfc5 0 

His^y \c ^ h # ps ^ $ ft 5 1> <^ -e ft v > 0 

(1) M^DNA7>f/7y-W^I 
Jf/V=i ^T-ir h ^ — .m^^r^^ (Gluconacetobacter entanii) ©lft 
T*fc57t h/^i? - • 7/Vf7t h^^MH - 2 4 (Acetobacter altoacet 
20 igenes MH-24) tfc (FERM BP-4 9 1) % 6 %I^^Rt>* 4 %=c # / — 

ttLfcYPGitJS (3%^/^=!-^, 0. 5%^-&^=¥^, 0. 2%^V^<y 
h» -V3 O'CKTMb 5&m&ftt£ot£o J£*8U #H»«r3ai'S>^« (7, 5 
OOXg, 1 0#) U @#&#fc 0 #<b*bfc«#<i; <9 , #H1BB6 0- 9 4 8 9 

25 iiaoJ: 5lHtT^b*lfc^frDNASrllS»*S a u 3 A I (^*7^ 

"Cffi^m^U, tHiiJz»W-W?WtW$' J r Ww<^*-p UF 1 0 6 £rffl] 
IRilB a mH I LT N §]»f Lfco^tb^^DNA^Mf oji^t, 

y^ff— ^gy^y b (TaKaRa DNA Ligation Kit Ver. 2, Z % =7 *%M) & 

m^x^^\^x^/v^>r± h'<?#— • xy^^«*DNA7^7*7 y 
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(2) mMfemmm*^firz>mte : ?-(D? 

fcS^t^^nSTt h/^^—7tfNo. 1 0 2 3* (FERM BP 
- 2 2 8 7) CifgtL, 1 10 0Mg/ml©7yt°v'yy^tf 

YPGi^iia, 3O°CiC-C3 0flf*bfc o 3 Bt?^D/t=in=-Srl 0 
0 n g/m 1 (D7^t°-> ]) V-^tfY P GftttftSLtfi # b ^fcUffc^ 
10 5 K&teMXLfci: r. IH 1 fc^UTfcfa 2 . 3kbp©Sau3AIi 

57tM^-'7tfNo. 1 0 2 3^^ 1 %f^^*^^^*3V>-C 

15 

(3) * o — Wb£*bfcDNA^>T-<E>i£gBE?lJ<Z>&:3£ 

±|B(D^ n — Wk£;ftfc:S a u 3 A I Ifii^pUG 1 9 <D B a mH I gfl^KHf 

IB^J#^-1 l-^-T mSSB^J^tw{i, J£S#-^1 8 0 i)>b 1 3 7 6 fcU&^tT, IB 
?ij##2 fc^f 3 9 9 1@£>T5: y»(03) £ = — Ki"<5 y — 9*W 

25 

(1) Tir h'<* - T±^^<DJ&fMR& 
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-24H (F ERM B P - 4 9 1 ) o mp Aatfc^^s KOD-P 1 u 

s- mmmmtm ^^tp cRfeia^tiL, ^sbfcDNAStfrJt^ 

tf-^it^^ b^^^^pUF 1 0 6 (0!Jx.te\ Fujiwara, M. et al. , 
CELLULOSE, 1989, 153-158 #88) (DftlJPS^^Sma I #J»Hfc<fi:fc#A bfc^ * 
5 U'pOMPAl^SLfc. p OMP A I luff A£ JbfcitilBBfJtoftEI&SrE 1 
|lftSau3AI £rffl^T^ n - ~ V ^ $ frl fc ? ;V =i ^Tir h ^ ^ * 

- . s*^3i{5-^iirjt (psio) <a$ij i^m^s t mni&mmmz 
^n-aat-fr^oteit, M p omp a i ^©jf Ai^Sr^to 

10 ^ - • 7/V F7tf ^^MH - 2 4t^^V ADNAlrffll/\ — 

(5' — GTTTCCCGGAATTCCCGTTTCAG 
CTCCTTC-3' :iB5a#*3) & T* 7" 7 >f -v — 2 (5' — ATATCTT 
TCAGGGCATTTGGAGGTATTCCG- 3 ' : 4 ) 3rfflV^ 

t, KOD-P 1 us- (JK#j»«*fc»l) SHfcJBU TS©PCR*#l:tPC 

15 RSrHlSbfc. 

PCRftli9 4<C 15f, 60t 3 0$\ &I^6 8 «C 1 1 ^ 

^^;vifc s 3 0t^;^J6tt 

^LCDp OMP A 1 SrT-fe — • T-fe^N o . 1 0 2 3$H^V^ 

1/ — i/gyjfe Wong, HC. et al. , Proc. Natl. Acad. Sci. USA, 1990, 

20 87:8130-8134 #K) tiot^f^tfc, JgftlEiMfctt 1 0 0m g /m 1 ©7 

KSrfib^pb-CV^Sw^SrfltWbfeo 

25 

(2) im&&tfc^im3§B£i*ifc 

_L!B£><fc 5 ^b-r#^tbfc^7^ 5: Kp omp a i Sr^-rsT^tf-^y i^Wtt 

OJgJCtelfetfcS^ f-Y h/w<^ * — P UF 1 0 6 (D^^^-f-§7n*T-fe Ysijr $ 

- • 1 0 2 3*fc£, *©fm*lMBteoVNTJfctfcbfc. 
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JMfrftfcltt, 5L©^i?t- ( = y»7Jgfl5¥X*tt« ; KMJ-5A) 

v >-c, 1^1%, / — ^4 %Rnr vtr-yp vioo^ g /m i 2 . 

5 L 05 Y P GtgMfcX, 3 0°C\ 4 0 0 rpm, 0. 2 0 v vm©I^i^t 
^U?T>-t 0 i/y ^1 0 0 m g/m 1 £*at?l . 8 L©YPG^i?riintT> St 

10 #>3o 



1 





mmmm 
mmmm(%) 


(OD 660/hr) 


(%/hr) 


(hr) 




9. 9 


0. 0162 




54. 4 




9. 8 


0. 0213 


0. 072 


5. 0 



15 

tMM&l 3] ^A-a VTi? • ^V^—'f S5fe<Di|5it'(JeiiHtg^^'i-?) 

( 1) H^lfi— ^ClI^V^ b/l"<* * — p G I 1 8 (Di^U 
p G I 1 8lt T-fe h'*^ ■ Tfr bTtf^^MH- 2 4 (Acetobacter 
20 altoacetigenes MH-24) tfc (FERM BP-491) *5feO^J 3 . lkbO/ 
5: KpGI lipUCl 8 £a>M1^bfc 0 

7t b^^ - • 7/1/ h7tf y^^MH - 2 4 (Acetobacter 
altoacetigenes MH-24) * (FERM BP-4 9 1) ©JtitJ:^ 

^btLfcT"^^ 5 KW\ H i n c I It3 i-m, Sf i It'l >!r£lf©liB 
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3 10 Oi^SM (bp) Tffcofco *7b> EcoRI, S a c I % Kpnl, S 
m a I % B a mH K Xbal, Sail, PstI, SphI RtfH i n d I 
I I ©Wtt!FMfctt^bT^3fca>o;fca :©^7^5 K?rpGl U^l, ^ 

±fe^#b^fc7 0 ^^ 5 Kp G I 1 Sr. KOD-Plus - (M&ffiM%tW 
^ffiVNTP CRSt .toTHIilSU. A a t I I -C$J»f bfc 0 C CO gff Jt £ p U C 1 
8 0$iJPS^iAa t I I %}WrmtiL\Z-1$ Ab,7°7^ S KpGI 1 8 £ U fc ( HI 
4) o 

p G I 1 SrfflV^ T^-f t UTftJlWSf A a t I I SBJSsSMfcS: S 

— A (Ifi?lJ#-5§- 6 ) ~BLX^Zf z 7 4 ~^—B (ga^lJ#-^7) &m^s TEOPCR^ 

PCRfelt 94t 3 0#> 60t ■ 3 0 g\ M6 8t 3 # 
15 S:lW^;viUt, 3 0t^^;HIU. 

!3 4^-rJ:5^ KpGI 1 8tepUC 1 8S:TJ«pG I 1 

<D\^-ffo^^\,X\^X, ^<Df ^M5 8 0 0SS^ (5. 8kbp) 

zo-t"?* 5 KpGI 18 <DM.W£M&WM&-%r 5 m^-t"o 

20 

MM m 1 T* # b T *fe h ^ ^ ^ - • T;H7t 4 
(Acetobacter altoacetigenes MH-24) He (FERM BP- 4 9 l) &5fc<Dii 
SUKaittllliSr^-t-SJt^Sr, KOD-Plus- (X&tt*ttt&) ^^TP 
25 CRSfciiJJiBU *B*IU^DNA»fK-Sr (D ^f^bfcBinfttf 

^ b7W<^* — p G I 1 8 &:$IJPS@£fitS m a I XtyWrVtzfe, Z<D$HtiLfc, i*« 
LfcDNA^fn-^^fAU-C^^^ 5 KpOMPA2^Ilfeo pOMPA2|H 
#A^nfci#i|iSiff>tt^Wia#^ia 1 l-^b7c: 0 @KiSau3AI ^ffiV^T^D- 

^T-fe b^^ — • ^^~£l5fc<7)itfc^-®rJt (p S 1 0) 
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(Dmmmmmmbmj&feMWiife&^irzwifc^-tDtfLW, #.t>*p ompa2^ 

* — • T/W FTtf^^MH- 2 4^©^V ADNA?:Ii\ — 
5 t VXzf<74^-l (5' — GTTTC CCGGAATTCCCGTTTCAG 
CTCCTTC-3' :SB^lJ#^-3) IkX^Z?? 4 -^—2 (5' — ATATCTT 
TCAGGGCATTTGGAGGTATTCCG — 3 : IB^J#^- 4 ) £rj^ 

t, kod-pius- mmmttm) *&m^, tis<dpcr^#^tpc 

r bfc Q 

10 -T^^*,, PCRft(i9 4°C 1 5#, 6 0°C 3 Of, R U 6 8 °C l^^rl 
iT-^T ^/^^ bT, 3 0 ^/V^JS 

:© P OMPA2^7t b^^^ — • Ti?^ • -^^^ fc°— v-X • if-T U 
(Acetobacter aceti subsp. xylinum) ©lfttfcSTt h^^^ — • Tir^ • 
•y-Zf^ tf— v"X • if W y "7"-^ I F O 3 2 8 8 (Acetobacter aceti subsp. xylinum 
15 IF03288) ft^xv^ hD#l/-i/ 3 (#l*Lf:£, Wong, HC. et al. , Proc. Natl. 

Acad. Sci. USA, 1990, 87:8130-8134 #J&) \Z. <£ o bfc 0 T^W^^t* 

ftlOOjig/ml ©rvkV!) VS:TJ?l%(D^^»Pbfc:YPG*^^T' 

(3) 7^®ife^O^^»tt 

ItflB (2) X-'&bfttiZf?* 3 Kp OMPA 2 Irft57 ^Mfc^ 
25 fCi|fc$M?fc^o^-C, @^£&siq bfcY P Gigife-e^W^ VthM^^-p 
G I 1 8 0^.^#Abfc7n»T-fe — • T"fe^ • f-^;* tT— • if-f y 

•f A I F O 3 2 8 8mt Jt$fcbfc 0 

=Mfctttett, ffiM3%. TVfv-P >- 1 0 0 m g/m 1 &r^frl OOmKDY 
PGmi&fcX, 3 0°CVmm.m^ (150rpm) £fxV\ J&Mfc&fc 1 7tffii<D 

19 



WO 2005/001095 



PCT/JP2004/008797 



^t-v'X - tvyt^i fo 3 2 8 8t (m%X7jki-) mMMx % ft V ^ £ £ 

m^xmw^mvtcjfm^m^^-m^^^^. 

MMffl 3T'#b^/c^°^^ 5 Rp OMP A 2 ^^-i-ST^t°->- y ^»t£<^JC 

— • T-fe^ • If-:/* t°— ->X -tV!)tAIF0 3 2 8 8 ft £ i«3§g#t£ £r J:b££ 

^#:^){Cfi, 5y>^^i©^v?t" (H^ !7H-fb^Xiti±M ; KM J - 
5 A) fc % TA-3-^*l4%OYPG*iB*U ?£fC$te& 

15 ftXteTSft&O. 4%&«U. 3§@N&S3 2^T% 5 0 0 rpnu 0. 20 vv 

£1**7 1. lyoOfiJ^T^Ii^bTPMbfcMWift /Mfc«7. 8%, 

H^fe^O. 2 6%) ©SSjbP&Mltel^ iS(b\Z.mmWkm&7 ■ 2%^_L#i-5£ 

20 -e^^ufc 
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^2 





(%) 


(OD 660) 


mm 

(g/hr) 




7. 17 


0. 675 


87. 2 




7. 23 


0. 675 


98. 5 






(%) 


(OD 660) 


(g/hr) 




7. 24 


0. 712 


87. 1 




7. 64 


0. 695 


91. 1 



5 *2©ft*i>fe, S^^I§i#^fTo^i#^{C*D^Tfe, ^«$5m%^^^7n 
10 

^ r^^ti- § ± £> t ^"ffl -e fo 3 „ 
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it 2£ (D is m 

1. TiatD (a) xfo (b) m**-*-* sr. 

5 (b) ia?o#-§-2 td^^n^r ^ y Ma^j^v^-c i5gb< ttii©7^ y^ 

2. TfB<7) (A) Xtt (B) ©^y/^f^n^FtSDNA, 

(a) ia?u#-i-2 1^^57 ^ y ifia^ij^-a tr* ic 

io (b) ia^i#-§- 2 KTF&nzr ^ y ^Ia^lJf^:*3v^T 1 < ^HMor ^ y m 

3. TIBO (A) , (B) Xf* (C) <^DNA 0 

(A) IB?l]#-*§-l ^^^^S^SBB^J© 9 t>> SSff 180~1 3 7 6^b 
15 ftSigggSM^trDNA 

(b) sa^j#^i ^^frs&^sa^jo 5 8 o~ i 3 7 6 a>b 
^^^sia^j^ffiM^)^ia^j^fe)^6DNA^^ h v fj&^#T-e^ 

(C) ia^lJ#-§-l ^^^tV^i^Sia^J© 5 80-1376 

25 6. ff^^ 2X« 3 {Cll5«cCDDNA^b^= t 0 ^^^^J3Sl^^-feV^TiiIfIS$tb•r 

8. fi^^6X^7}ClBS^#^^T^3-/V-^^^ri-^j:taiT^^U, 

22 



WO 2005/001095 PCT/JP2004/008797 

9. m-^msizmmco^m^i: v&hnz, mm^mmm^t^±m 0 
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pOMPAl 
/pOMPA2 




1/4 



WO 2005/001095 



PCT/JP2004/008797 



H2 



0.5 




50 100 150 
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®3 

MetArgLeuArgMetValLeuLeuAlaThr AlaLeuGlyAlaAlaProPheAlaThrAla 20 

Met AlaThrThr 1 1 eThrGlyPr oTyrVal Asp 1 1 eGlyGlyGlyTyr AspLeuThrGln 40 
ThrGlnHisAlaHisGlyPheAspLysAsn GlnTyrGluAsnAsnAlaAsnThrAlaGly 60 
TyrLeuAspAlaThrAspAsnAlaArgLeu LeuLysGluAlaHisSerArgGluArgMet 80 

GluHisGlyAspGlyTrpThrGlyPheAla ThrPheGlyTrpGlyPheGlyAsnGlyLeu 100 

ArgAlaGluIleGluGlyAspTyrAsnTrp SerAlaLeuThrGlyTyrAsnSerValSer 120 

GlySerAlaTyrGlyAsnAsnHisGlnSer GlyLysSerSerGlySerAspArgSerTyr 140 

GlyGlyPheValAsnValLeuTyrAspIle AspLeuLysArgLeuPheAsnlleAspVal 160 

ProValThrProPheValGlyValGlyAla GlyTyrLeuTrpGlnAsnValAspAlaSer 180 

ThrSerValThrArgTyrLeuAsnValArg GlnAsnGlyThrAsnGlySerPheAlaTyr 200 

GlnGlyMetValGlyAlaAlaTyrAspIle ProGlyValProGlyLeuGlnMetThrThr 220 

GluTyrArgMetlleGlyGlnValGluSer PheAlaMetGlyAsnlleSerGlnThrGly 240 

GlyGlyAspArgThrLeuSerTyrAspHis ArgPheAsnHisGlnPhelleValGlyVal 260 

ArgTyrAlaPheAsnHisAlaProProPro ProProProAlaProAlaValAlaProPro 280 

AlaProSerAlaAlaArgThrTyrLeuVal PhePheAspTrpAspGlyAlaValLeuThr 300 

AspArgAlaArgGlylleValAlaGluAla AlaGlnAlaSerThrHisValGlnThrThr 320 

ArglleGluValAsnGlyTyrThrAspAsn ThrSerAlaHisProGlyProArgGlyGlu 340 

LysTyrAsnLeuGlyLeuSerMetArgArg AlaAspSerValLysAlaGluLeuIleArg 360 

AspGlyValProAlaGlyGlylleAspIle HisTrpTyrGlyGluAlaHisProLeuVal 380 
ValThrGlnProAspThrArgGluProGln AsnArgArgValGluIlelleLeuHis 399 
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SEQUENCE LISTING 



<110> Mitsukan Group Corporation 

<120> Structural gene responsible for growth stimulating function in 

acetic acid bacteria and uses thereof 

<130> PH-2195PCT 



<150> JP 2003-183047 

<151> 2003-06-26 



<160> 7 



<210> 1 

<211> 2352 

<212> DNA 

<213> Gluconacetobacter entanii (Acetobacter altoacetigenes MH-24) 



60 



240 
300 
360 



<400> 1 

gatccagcca tggacaggtg cgggcaggtt tcccggcatt cccgtttcag ctccttcccg 

ctggcattgc gataatggcc tcaggccaac tgtatcaaca tgcatcaggc cagtgtggaa 120 

catgccccca tctccacaaa caagaaggcg tctgatcaag tatctttaag gacgggaata 180 
tgcgtcttcg catggtatta ctggcgactg cacttggcgc agcgccattc gccaccgcaa 
tggccacgac gattacaggg ccatatgtcg atatcggtgg cgggtatgac ctgacccaga 
cccagcatgc ccatggcttt gacaagaacc agtacgaaaa caacgcaaat acggccgggt 

atcttgatgc aacggacaac gcccgcctgc tgaaggaagc ccattcacgc gaacgcatgg 420 

aacatggcga tggctggacc ggcttcgcca cgttcggctg ggggttcggc aacggcctgc 480 

gcgcggaaat cgagggggat tacaactggt ccgccctgac cggctacaac tcggtttccg 540 

gttccgccta tggcaacaat catcagagcg gcaagtccag cggcagcgac cggtcctatg 600 

gcggattcgt caacgtcctg tatgacatcg acctcaagcg cctgtttaac attgacgtgc 660 

ccgtgacacc attcgtcggc gttggcgccg gttacctgtg gcagaacgtg gatgccagca 720 

catccgtgac ccgctacctg aacgtgcgcc agaacggcac gaatggcagc ttcgcctatc 780 

agggcatggt cggcgcggcc tatgacatcc ccggtgtgcc cggcctgcag atgaccaccg 840 
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aataccgcat gatcggacag gtggaatcct tcgccatggg caatatcagc cagactggcg 900 

gcggtgaccg cacgctgagc tacgaccatc gcttcaacca tcagttcatc gtcggcgtcc 960 

gctacgcctt caaccacgcg ccaccgccgc cgccgcccgc gcccgccgtg gcgccccctg 1020 

cccccagcgc ggcccgtacc tatctcgtat tctttgactg ggatggcgcg gtcctgaccg 1080 

atcgcgcgcg cgggatcgtg gcggaagcgg cgcaggcttc cacgcatgtc cagacgaccc 1140 

gtatcgaagt caacggctat accgacaaca cctcggccca ccccggacca cgtggggaga 1200 

agtataacct tggcctgtcc atgcggcgcg cagacagcgt gaaggctgaa ctgatccgtg 1260 

acggcgtacc cgctggcggc atcgacatcc actggtatgg cgaagcccat ccgctggtgg 1320 

tcacccagcc cgatacgcgt gagccgcaga accgtcgcgt cgaaatcatc ctgcactgac 1380 

gacacatact gcaataaatt gataaatagg cttttttaca aaggggcgca caggatgcgc 1440 

ccctttccat atcgaatcgt tccgatgcat cacaggccat gaatcagccc ttccgtttcc 1500 

ggcactgtcc tatgcaaaat aaaggggtct attatcggac ttcaaaaaaa accttataaa 1560 

atcgggactt tttacggaat acctccaaat gccctgaaag atatgtgtgt ttttcgccac 1620 

acctcgttgg catgcggcat tttgcccatt ctcaagtcgg tccagacagg ctaatcccgc 1680 

atcatagctt gcgggtaatc tcaggctgcc ctgtatcggg gcaaatccat tgcccgacca 1740 

caagataggg ctctgccctg caacaacaga gttaaggact gaaacatgcg tcttcgcgca 1800 

gcgttactgg ctaccagcct gctggcagcg gcaccgttcg ccgccaaagc cacgaccatc 1860 

accggcccgt atgtcgatat cggcggcggc tacaacctga cccagaccca gcacgggcac 1920 

tttgccgaca cggaagacgg cccgggccgc gaaaagctgg gccaccgtca tggctggacc 1980 

ggcttcggcg cattcggctg gggcttcggc aacggtctgc gtgctgaaat cgagggcgac 2040 

tacaactggt ccgaaatcta cagcaagtcc cgtaatgaca agggcagcga ccgctcctat 2100 

ggcggtttcg tcaacgtgct gtatgacatc gacctgaagc gtctgttcaa catcgacgtg 2160 

cccgtcaccc cgttcgtcgg tgtcggcgcc ggctacctgt ggcagaacgc acatgacgtg 2220 

agcgtgggca acagccccgg tcgcagcctg agcggcacca agggcggctt cgcctaccag 2280 

ggcatcgtcg gtgcggccta cgacatcccc ggtgtccctg gcctgcagat gaccaccgaa 2340 
taccgcatga tc 2352 

<210> 2 
<211> 399 
<212> PRT 

<213> Gluconacetobacter entanii (Acetobacter altoacetigenes MH-24) 

<400> 2 

Met Arg Leu Arg Met Val Leu Leu Ala Thr Ala Leu Gly Ala Ala Pro 
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5 10 15 

Phe Ala Thr Ala Met Ala Thr Thr He Thr Gly Pro Tyr Val Asp He 

20 25 30 

Gly Gly Gly Tyr Asp Leu Thr Gin Thr Gin His Ala His Gly Phe Asp 

35 40 45 

Lys Asn Gin Tyr Glu Asn Asn Ala Asn Thr Ala Gly Tyr Leu Asp Ala 

50 55 60 

Thr Asp Asn Ala Arg Leu Leu Lys Glu Ala His Ser Arg Glu Arg Met 
65 70 75 80 

Glu His Gly Asp Gly Trp Thr Gly Phe Ala Thr Phe Gly Trp Gly Phe. 

85 90 95 

Gly Asn Gly Leu Arg Ala Glu He Glu Gly Asp Tyr Asn Trp Ser Ala 

100 105 110 

Leu Thr Gly Tyr Asn Ser Val Ser Gly Ser Ala Tyr Gly Asn Asn His 

115 120 125 

Gin Ser Gly Lys Ser Ser Gly Ser Asp Arg Ser Tyr Gly Gly Phe Val 

130 135 140 

Asn Val Leu Tyr Asp He Asp Leu Lys Arg Leu Phe Asn He Asp Val 
145 150 155 160 

Pro Val Thr Pro Phe Val Gly Val Gly Ala Gly Tyr Leu Trp Gin Asn 

165 170 175 

Val Asp Ala Ser Thr Ser Val Thr Arg Tyr Leu Asn Val Arg Gin Asn 

180 185 190 

Gly Thr Asn Gly Ser Phe Ala Tyr Gin Gly Met Val Gly Ala Ala Tyr 

195 200 205 

Asp He Pro Gly Val Pro Gly Leu Gin Met Thr Thr Glu Tyr Arg Met 

210 215 220 

He Gly Gin Val Glu Ser Phe Ala Met Gly Asn He Ser Gin Thr Gly 
225 230 235 240 

Gly Gly Asp Arg Thr Leu Ser Tyr Asp His Arg Phe Asn His Gin Phe 

245 250 255 

He Val Gly Val Arg Tyr Ala Phe Asn His Ala Pro Pro Pro Pro Pro 

260 265 270 

Pro Ala Pro Ala Val Ala Pro Pro Ala Pro Ser Ala Ala Arg Thr Tyr 
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275 280 285 

Leu Val Phe Phe Asp Trp Asp Gly Ala Val Leu Thr Asp Arg Ala Arg 

290 295 300 

Gly He Val Ala Glu Ala Ala Gin Ala Ser Thr His Val Gin Thr Thr 
305 310 315 320 

Arg He Glu Val Asn Gly Tyr Thr Asp Asn Thr Ser Ala His Pro Gly 

325 330 335 

Pro Arg Gly Glu Lys Tyr Asn Leu Gly Leu Ser Met Arg Arg Ala Asp 

340 345 350 

Ser Val Lys Ala Glu Leu He Arg Asp Gly Val Pro Ala Gly Gly He 

355 360 365 

Asp He His Trp Tyr Gly Glu Ala His Pro Leu Val Val Thr Gin Pro 

370 375 380 

Asp Thr Arg Glu Pro Gin Asn Arg Arg Val Glu He He Leu His 
385 390 395 



<210> 


3 


<211> 


30 


<212> 


DNA 


<213> 


Artificial sequence 



<220> 

<223> Description of Artificial sequence: synthetic 
oligonucleotide 

<400> 3 

gtttcccgga attcccgttt cagctccttc 30 



<210> 4 

<211> 30 

<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Description of Artificial Sequence: synthetic 
oligonucleotide 



<400> 



4 



atatctttca gggcatttgg aggtattccg 



30 



<210> 



5 



<211> 



5734 



<212> 



DNA 



<213> 



Gluconacetobacter entanii (Acetobacter altoacetigenes MH-24) 



<400> 



5 



catggggcgt cacccccagc ggccagcttg gctacctgat ggacagggcg ggccttctgc 
aagccctcgg ccactgccat ctgccgggat atgaggccaa atacgaaccg aaggaaaagc 
gcaccttctg ctaccccacc cagaacgcca gcggctgggc tgtgcagcca tgatcgccaa 
cccctccctc ttcctgagca attcggaaga gcgatttccg ccgactgaac acgtcgaaaa 
tggcagtttt ccaccgaaaa aaggaaagga ccataggaaa ggattaatat cttattttta 
tctaggggtt tgccgatccg cgattttcgc tgggaaaccg ccaaaaatgg cttgccatta 
ggtcgcacca catgcgacca taaagtcgca cagtgtgcga cctattcggc ccatatacag 
aggttcccca catgcggaat gtcacccgtc tcaagacccg caaagaccgg ctccgcgagg 
accaagccga cctgttgaag caagcccttc tgcccttcgc agaggacgat ggaccgatgc 
gggatgcggt cggacggctc tacgtccaga tcaagaacct caccacccca gaccccggaa 
ccacggagcc gttcgtcatg atccgtcccg cccagaatcg cgccgtcacc ctctggctgc 
tgaagaacag taagcggccc atgaaggccg tggacgtatg gacgctgctg ttcgaccacc 
tgtttcccca taccggccag atcatgctga cccgtgagga aatcgcggaa aaagtcggta 
tccgggtcaa cgaagttaca gccgtcatga acgagctggt gagcttcggc gcgattttct 
ccgagcgcga gaaggtggcc ggaatgcgcg ggccgggcct cgcccgctac tacatgaacc 
ggcatgtggc cgaggtcggc agccgcgcca cgcaggaaga acttgcccta atcccacgcc 
ccggcgccaa gctggcagtc gtgcagggtg gcaaggctta acccatgaag gtttcggaac 
tggacgtgtt cgacagcgcc aaggcggcac aagacccgtt ggtgcgggaa gaactgctgc 
aagcagcgca ggcggacggc cacggccccg ccctcgctca tgcccgttcc gtcatagcca 
aggcgcgggc cgggcaggac gccaaggctt aacggccccg ccctctcccg cctcgatccc 
ggcgggcctg tagcatctcc tgatgctcct tggcgttttt ggcccgctgc tcggcccgct 
ctttctcggc cgctgcggct cttaggcgct cttcggccag ccgcatccgc tcgtccatct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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gacgtttccg atctgcctcg gcatccttgg cggctcctgc cttcagccct ttgctgaaag 1380 

ccatccactt attggcggtt ttctcggctt tctgctgtat cggcggggtc agccggtcaa 1440 

atgcctgggc caccctctcg aagccctcac gcatggcgtt gacggcctgc gccagtttag 1500 

ccagggcgaa atctatcacc tcggcccgct gggcgttctc ggcccggata cgccggttgt 1560 

ggttgccggt cggggtctgg tggcccttcc gttccagagc caccacattc ggccccatgt 1620 

gccgctctgg aacgcggtct agcccctgct ccgcattgct ccggtgatct atccgggcct 1680 

cttgcccagc ccgctctagc gcggcattgg caaggcccgc ccatagctgc cggatttcct 1740 

tcacctcgtc ggcggccttc cccagtccca tgccctgccg cttcttgtcg gacagttcga 1800 

tggttgattt gtctccaaag gacagcttgc catcggcccc ccgctccacc gtgcgggtgg 1860 

tggtcatgat gtgcgcgtga tgattccggt cgtcgccctc gtcacccgga agatgcacgg 1920 

ccacgtccac ggccaccccg taccgctgga ccaactcacg cgcgaaactg tccgccagtt 1980 

cggcccgctg ctcgctggtg agttcatgag ggagggccac aacccattcc ctcccggtgc 2040 

gggcgtcctt gcgtttctct gatcgctccg cgtcattcca caattccgaa cggtcagcgg 2100 

tgccaccccc cggaatgaaa attgccttat gggcaacgct attctgcctg gggctgtatt 2160 

tgtgttcgtg cccgtcaacc tcgttggtca aatcctcgcc agcacgatac gcagccgcag 2220 

ccacaacgga acgccctgcg ctccggctga tcggtttcgt ttctgcgcga tagattgcca 2280 

cggatcgagc gcctaccttt tggagttaaa cggggggttc aggggggcga agccaccatg 2340 

acgcaggact tgcacttgtg caagtcgtaa ctgcgccctt aatacctgac ggcatcaagg 2400 

gatatgtggt attcgtttga aacggaacgg ctccacggtg aggatgatat gagcgatatt 2460 

gcgaaagaga ttgagaacgc caaaaggatc atagctgaac agaaaaagcg catcaaagat 2520 

gcccagaagg aagcagctaa agcggaatca aagttgaggg accgtcagaa ctacatcttg 2580 

ggcggcgcac tggtaaaact tgccgaaaca gatgaacggg ccgtccgcac tattgaaaca 2640 

cttttgaagc tggtggatcg tccatcagac cggaaggcgt ttgaggtgtt ttcccgtctc 2700 

ccatccctct ccctgcccac gcagccagca ccggacaccg gccatgagtg aggcactgga 2760 

agaagatccg tttgaactgt tcaaaagggt cgaaaaaagc ctgtccacgg ccaccgccag 2820 

catggagcgg ctggccgccg aacaagatgc caggtgcaag accatttcag acgccgccgg 2880 

aaaagcctct aaattggccg aggaagccgg tgacaccttc acagcatcca agaggcgtct 2940 

gatgatctgg acggccctct gcgcggctct gctggtctgt ggcgggtggt tggcgggtta 3000 

ttggctggga caccgtgacg gttgggcctc tggcacggcc cacgacgtct aagaaaccat 3060 

tattatcatg acattaacct ataaaaatag gcgtatcacg aggccctttc gtctcgcgcg 3120 

tttcggtgat gacggtgaaa acctctgaca catgcagctc ccggagacgg tcacagcttg 3180 

tctgtaagcg gatgccggga gcagacaagc ccgtcagggc gcgtcagcgg gtgttggcgg 3240 

gtgtcggggc tggcttaact atgcggcatc agagcagatt gtactgagag tgcaccatat 3300 

gcggtgtgaa ataccgcaca gatgcgtaag gagaaaatac cgcatcaggc gccattcgcc 3360 
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attcaggctg cgcaactgtt gggaagggcg atcggtgcgg gcctcttcgc tattacgcca 3420 

gctggcgaaa gggggatgtg ctgcaaggcg attaagttgg gtaacgccag ggttttccca 3480 

gtcacgacgt tgtaaaacga cggccagtgc caagcttgca tgcctgcagg tcgactctag 3540 

aggatccccg ggtaccgagc tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa 3600 

attgttatcc gctcacaatt ccacacaaca tacgagccgg aagcataaag tgtaaagcct 3660 

ggggtgccta atgagtgagc taactcacat taattgcgtt gcgctcactg cccgctttcc 3720 

agtcgggaaa cctgtcgtgc cagctgcatt aatgaatcgg ccaacgcgcg gggagaggcg 3780 

gtttgcgtat tgggcgctct tccgcttcct cgctcactga ctcgctgcgc tcggtcgttc 3840 

ggctgcggcg agcggtatca gctcactcaa aggcggtaat acggttatcc acagaatcag 3900 

gggataacgc aggaaagaac atgtgagcaa aaggccagca aaaggccagg aaccgtaaaa 3960 

aggccgcgtt gctggcgttt ttccataggc tccgcccccc tgacgagcat cacaaaaatc 4020 

gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gcgtttcccc 4080 

ctggaagctc cctcgtgcgc tctcctgttc cgaccctgcc gcttaccgga tacctgtccg 4140 

cctttctccc ttcgggaagc gtggcgcttt ctcaatgctc acgctgtagg tatctcagtt 4200 

cggtgtaggt cgttcgctcc aagctgggct gtgtgcacga accccccgtt cagcccgacc 4260 

gctgcgcctt atccggtaac tatcgtcttg agtccaaccc ggtaagacac gacttatcgc 4320 

cactggcagc agccactggt aacaggatta gcagagcgag gtatgtaggc ggtgctacag 4380 

agttcttgaa gtggtggcct aactacggct acactagaag gacagtattt ggtatctgcg 4440 

ctctgctgaa gccagttacc ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa 4500 

ccaccgctgg tagcggtggt ttttttgttt gcaagcagca gattacgcgc agaaaaaaag 4560 

gatctcaaga agatcctttg atcttttcta cggggtctga cgctcagtgg aacgaaaact 4620 

cacgttaagg gattttggtc atgagattat caaaaaggat cttcacctag atccttttaa 4680 

attaaaaatg aagttttaaa tcaatctaaa gtatatatga gtaaacttgg tctgacagtt 4740 

accaatgctt aatcagtgag gcacctatct cagcgatctg tctatttcgt tcatccatag 4800 

ttgcctgact ccccgtcgtg tagataacta cgatacggga gggcttacca tctggcccca 4860 

gtgctgcaat gataccgcga gacccacgct caccggctcc agatttatca gcaataaacc 4920 

agccagccgg aagggccgag cgcagaagtg gtcctgcaac tttatccgcc tccatccagt 4980 

ctattaattg ttgccgggaa gctagagtaa gtagttcgcc agttaatagt ttgcgcaacg 5040 

ttgttgccat tgctacaggc atcgtggtgt cacgctcgtc gtttggtatg gcttcattca 5100 

gctccggttc ccaacgatca aggcgagtta catgatcccc catgttgtgc aaaaaagcgg 5160 

ttagctcctt cggtcctccg atcgttgtca gaagtaagtt ggccgcagtg ttatcactca 5220 

tggttatggc agcactgcat aattctctta ctgtcatgcc atccgtaaga tgcttttctg 5280 

tgactggtga gtactcaacc aagtcattct gagaatagtg tatgcggcga ccgagttgct 5340 

cttgcccggc gtcaatacgg gataataccg cgccacatag cagaacttta aaagtgctca 5400 
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tcattggaaa acgttcttcg gggcgaaaac tctcaaggat cttaccgctg ttgagatcca 5460 

ttcgatgtaa cccactcgtg cacccaactg atcttcagca tcttttactt tcaccagcgt 5520 

ttctgggtga gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa gggcgacacg 5580 

gaaatgttga atactcatac tcttcctttt tcaatattat tgaagcattt atcagggtta 5640 

ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa taggggttcc 5700 

gcgcacattt ccccgaaaag tgccacctga cgtc 5734 

<210> 6 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 i gonuc 1 eo t i de 

<400> 6 

cgctgacgtc gtgggccgtg ccagaggccc 30 

<210> 7 

<211> 30 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 7 

ggccaagacg tctgcagcat ggggcgtcac 30 
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